Background: Cardiac and vascular involvement in Behçet disease (BD), also referred as vasculo BD, is frequent. We aimed to describe clinical characteristics, predictive factors and management of vasculo BD in the Tunisian context. Methods: We retrospectively studied 213 records of all BD patients followed between January 2004 and May 2016 in the Internal Medicine Department and who fulfilled the ISGBD criteria. We described first clinical features of BD with cardiac and vascular involvement then predictive factors were studied in univariate then multivariate analysis. Results: Among the 213 patients, 64 (30%) were diagnosed as having vasculo BD. The mean age at diagnosis was 31.5 years. About 81.25% of them were males and 18.75% females. Vascular involvement associated or not with cardiac involvement was found in 64 patients (30%). Deep venous thromboses are most common (62.5%) compared with superficial ones (23.4%), pulmonary arterial thrombosis (14.1%) or aneurysms (9.4%). Cardiac involvement is ranging from pericarditis (1.6%) to intra cardiac thrombosis (3.1%) and myocardial infarction (1.6%). Predictive factors associated with cardiac and vascular involvement in BD are male gender (OR = 3.043, 95% CI = 1.436-6.447, p = 0.004), erythema nodosum (OR = 4.134, 95% CI = 1.541-11.091, p = 0.005) and neurologic involvement (OR = 2.46, 95% CI = 1.02-5.89, p = 0.043). Conclusion: Cardiac and vascular involvement in BD is frequent in the Tunisian context with a broad spectrum of manifestations ranging from vascular involvement to cardiac one. Male gender, patients with erythema nodosum or neurologic involvement are prone to develop cardiac or vascular features of BD needing therefore a close monitoring.
Background
Behçet disease (BD) is a systemic vasculitis of unknown origin with a remitting and relapsing course. It is prevalent along the "silk road" extending from Japan to the Middle Eastern and the Mediterranean countries [1] . BD usually affects patients around the third or fourth decade of life [1] . Sex distribution is roughly equal with some particularities all over the world. In fact, BD would be more prevalent in males in some Middle Eastern and the Mediterranean countries and less frequent in females in Japan and Korea [1] .
BD is mainly characterized by recurrent oral and genital aphthosis associated with other cutaneous and ocular manifestations. It may also involve, in a lesser extent, the gastro intestinal tract, joints and the central nervous system. These clinical signs seem to vary in prevalence according to the ethnic groups and geographical regions.
Cardiac and vascular involvement, also referred as vasculo BD, is frequent. It can reach 46% of patients according to the literature [2] affecting all sizes of arteries and veins as well as all the cardiac layers and accounting for the major cause of mortality.
As clinical signs are varying according to the ethnic groups and the geographical regions, and as data regarding prevalence and management of vasculo BD in the North African countries are lacking, we aimed in this work to describe clinical characteristics, predictive factors and management of cardiac and vascular involvement in BD in the Tunisian context.
Methods
We retrospectively studied records of Behçet Disease patients followed in Internal Medicine Department of Fattouma Bourguiba University Hospital between January 2004 and May 2016. All patients fulfilled the International Study Group for Behçet Disease criteria [2] .
Patients with cardiac involvement are defined as having pericarditis and/or myocarditis and/or intra cardiac thrombosis and/or myocardial infarction associated or not to vascular involvement. Patients with vascular involvement are those having deep venous thrombosis and/or superficial venous thrombosis and/or pulmonary embolism and/or arterial aneurysm without cardiac involvement.
Cardiac and vascular involvement diagnosis was based on clinical examination and imaging techniques including Computed Tomography Angiography, Magnetic Resonance Angiography and Doppler ultrasound. Screening for cardiac and vascular involvement was performed in symptomatic patients only.
We described first clinical features of BD with cardiac and vascular involvement then a comparative study was performed between patients with (group 1) and without cardiac and/or vascular involvement (group2). Predictive factors of cardiac and/or vascular involvement were studied in univariate then multivariate analysis.
The t test was used to analyze the continuous variables. The chi-square test was used to analyze the categorical variables. Multivariate analysis of variables significantly associated with cardiac and vascular involvement in univariate analysis was performed using binary logistic regression. Results are expressed as odds ratios (OR) with accompanying 95% confidence interval (95% CI). A p value < 0.05 was considered significant and if needed Fisher's exact test was used. Only relevant predictive factors highly associated with cardiac and vascular involvement were analyzed according to the goodness of fit of Hosmer-Lemeshow test. All data were assessed on computer using a SPSS 21.0 software package.
Results
Out of 213 BD patients studied, 145 (68.1%) were males and 68 (31.9%) were females. Sex ratio M/F was 2.13. Mean age at diagnosis was 30.6 years. Oral ulcers were found in 210 patients (98.6%) at presentation occurring then in all patients during follow-up. Cutaneous manifestations were present in 190 patients (89.2%). Pathergy test done in 174 patients was positive in 108 of cases (62.06%). Clinical characteristics of the patients are reported in Table 1 . HLA 51 done in 113 patients (53.05%) was positive in 18 patients (15.92%).
Among the 213 patients, 64 (30%) were diagnosed as having vasculo BD. The mean age at diagnosis was 31.5 years. About 81.25% of them were males and 18.75% were females.
Vascular involvement was found in 59 patients (27.7%), isolated cardiac involvement in 2 patients (0.9%) and the association of cardiac and vascular involvement was found in 3 patients (1.4%).
Eight patients (12.5%) had cardiac or vascular involvement as a first manifestation of the disease. Deep venous thrombosis were reported in 40 patients (62.5%). Venous thrombosis occurred in more than one site in 3 cases (7.5%).
Superficial venous thrombosis affected 15 patients (23.4%). Arterial involvement was found in 16 patients (25.1%) with pulmonary embolism in 9 patients (14.1%), pulmonary aneurysm in 6 patients (9.4%) and aorta aneurysm in 1 case (1.6%). Cardiac involvement was found in 5 patients (7.9%).
Cardiac and vascular involvement is detailed in Table 2 .
Management of cardiac or vascular involvement in BD consisted in colchicine in all patients, corticotherapy in 22 patients (46%) and immunosuppressors in 17 patients (26.6%) which were Cyclophasphamide or Azathioprine. Oral anticoagulation was associated in 44 patients (72.1%). Arterial Embolisation was performed in 2 patients (3.3%). Gastrointestinal involvement (n) (%) 1(0.5) Orchitis (n) (%) 12 (5.6) Comparative study between patients with (group 1) and without cardiac or vascular involvement (group 2) revealed significant prevalence of males in group 1 (81.3% vs 62.4%) (p = 0.007), and increased frequency of patients with erythema nodosum (17.2% vs 6.7%) (p = 0.019) and with orchitis (10.9% vs 3.4%) (p = 0.047) (Exact Fisher test) ( Table 3) .
Multivariable analysis performed on this model showed that predictive factors for cardiac or vascular involvement were male gender (OR = 3.043, 95% CI = 1.436-6.447, p = 0.004), erythema nodosum (OR = 4.134, 95% CI = 1.541-11.091, p = 0.005) and neurologic involvement (OR = 2.46, 95% CI = 1.02-5.89, p = 0.043) ( Table 4) .
Discussion
Cardiac and vascular involvement in BD is rarely reported in African countries. To the best of our knowledge, this study is the first to focus on cardiac and vascular spectrum in BD patients in a Tunisian cohort.
Cardiac and vascular involvement is frequent in our cohort, diagnosed in 30% of our patients. It is estimated to range from 7 to 46%, [3] according to the published data, and to affect about 27% in the Tunisian multicenter study of 519 patients [4] . Predictive factors of cardiac and vascular involvement found in our cohort were male gender (OR = 3.043, 95% CI = 1.436-6.447, p = 0.004), erythema nodosum (OR = 4.134, 95% CI = 1.541-11.091, p = 0.005) and neurologic involvement (OR = 2.46, 95% CI = 1.02-5.89, p = 0.043). All studies dealing with cardiac or vascular involvement in BD are unanimous on the fact that the frequency of these complications is higher in males [4] [5] [6] [7] . Some authors found that eye involvement, genital ulcers and arthritis were less frequent in vasculo-BD patients [8] , which was not the case in our study.
Cardiac or vascular complications revealed the disease in 12.5% of cases in our patients. In the study of Fei et al. [6] , 27.5% of patients presented with vascular involvement as the initial manifestation.
There is a broad spectrum of cardiac and vascular involvement in BD patients and we found that vascular manifestations are more frequent than cardiac ones. Pulmonary embolism (n) (%) 9 (14.1)
Pulmonary arterial aneurysm (n) (%) 6 (9.4)
Ascending aorta aneurysm (n) (%) 1 (1.6) Cardiac involvement is accounting for 1 to 6% [5] and occurred in 2.4% of patients in our study. The main types of cardiac features are pericarditis, valvular insufficiency, intra cardiac thrombosis and myocardial infarction. Pericardial involvement has been reported as the most common manifestation in some series [3, 9] . Clinical presentation may be acute pericarditis, recurrent pericarditis, constrictive pericarditis, hemorrhagic pericarditis tamponade or even asymptomatic pericardial effusion [3, 5] . But unlike literature findings, pericarditis was not the first most frequent cardiac feature in our cohort (1.6%), it was intra cardiac thrombosis (3.1% of cases). This probably could be explained by the asymptomatic character of pericarditis which can be missed as echocardiography was not systematically done for all the patients. Intra cardiac thrombosis is generally considered one of the serious cardiac complications which may cause pulmonary embolism [3] like in one of our patients or cerebral emboli by passing through the patent foramen ovale. The right ventricle is usually involved, which was the case of all our patients [3] . But it has been demonstrated that the left ventricle can also be involved [10, 11] .
Myocardial infarction diagnosed in one of our patients was caused by coronary aneurysm. Coronary lesions are usually proximal [5] and some of them may be asymptomatic [3] . Sinus Valsalva aneurysms may occur alone or with other sinus aneurysms and may lead to acute or chronic aortic failure [3] .
We reported a rare case of myocarditis revealing BD which was diagnosed in a patient with fever and chest pain confirmed with MRI findings. Few data is found in this field, Geri et al. [5] reported only one case in a series of 52 European patients and two cases were reported in a Japanese autopsy series [12] .
Vascular system involvement emerged in approximately 1.8 to 51.6% of BD patients affecting all sizes of arteries and veins and accounting for the major cause of mortality [6] . It was estimated at 34.27% in our study.
Vascular lesions mainly consist in venous and arterial thrombosis and various types of arterial aneurysms. Venous lesions were more common in our cohort reaching 85.9% in agreement of literature findings which demonstrated that venous lesions were more frequently affected than arterial lesions [6] . Venous involvement can affect lower extremities as well as upper limb. Others including inferior vena cava, Budd-Chiari syndrome (hepatic vein thrombosis) and mesenteric vein thrombosis are rarely seen [13] .
Arterial involvement is less common than venous one [3] . It consists in thrombosis or aneurysms. Pulmonary embolism, although found in 14.1% in our study, is thought to be rare in the literature given that the thrombi in the inflamed veins of the lower extremities are strongly adherent. [6, 14] . Aneurysms are considered to be the most severe complications given the high risk of rupture [6] . They mainly affect pulmonary arteries (9.4% in our cohort) but can be located in systemic circulation. We described the first case of ascending aortic aneurysm associated with deep vein thrombosis revealing BD. Few articles reported cases of Hughes Stovin Syndrome revealing BD. It's a rare entity defined as thrombophlebitis associated with pulmonary aneurysms [15] . Few cases were reported with associated aneurysm of the systemic circulation such bronchial, external carotid, iliac artery aneurysm and left hepatic artery [16] but no association with ascending aorta aneurysm was reported.
Treatment of BD is still based on a low level of evidence [3, 17] . All of our patients were treated with colchicine associated to steroids and immunosuppressors in 46 and 26.6% of cases, respectively. Corticosteroids and immunosuppressive agents like Cyclophasphamide are usually used for the management of cardiac lesions or if there is evidence of severe vascular manifestations. Thrombotic complications too may require immunosuppressors given that vascular inflammation plays a major role in thrombus formation. However treatment of arterial aneurysms remains challenging. Anticoagulant treatment should be administered cautiously with a close control in association to steroids and immunosuppressors given the risk of bleeding.
Surgical treatment may be problematic leading to pseudo aneurysms. Therefore surgical treatment should not be applied in the active phase of the disease [6] .
The major limitation of our work is that it is a retrospective study especially faced to the incompleteness in data collection. It would be interesting to prospectively monitor how BD patients with predictive risk factors will evolve and how many will develop cardiac or vascular features.
Conclusion
Cardiac and vascular involvement in BD is frequent in the Tunisian context having sometimes threatening complications. It can occur during follow up or reveal the disease as the initial manifestation. Vascular manifestations are the most frequent affecting both veins and arteries. Deep venous thromboses are most common. Cardiac involvement can affect all layers ranging from pericarditis to intra cardiac thrombosis and myocardial infarction. We found that male gender is more prone to developing such complications in addition to patients presenting with erythema nodosum or neurologic involvement, needing therefore close monitoring.
